The aim of the present study was to investigate whether low social support, serious conflict, exclusion by superiors or by co-workers at work may be determinants of depression. Methods: In a representative Swedish cohort study data were obtained in two waves three years apart. 4,040 women and men who did not change their jobs between the waves were chosen for the study. Exposure and confounders were obtained at Time 1 and outcome, depression according to Bech's MDI at Time 2. Previous depression was controlled for by adjusting for depression at Time 1. Data were analyzed using multiple logistic regression analyses. Results: Oddsratios adjusted for possible confounders and depression at base-line showed significant effects for all four exposures on depression (adjusted OR, low social support 1.5 CI 95% 1.1-2.0, serious conflict 1.4 CI 95% 1.1-1.9, exclusion by superiors 1.6 CI 95% 1.2-2.1 and exclusion by co-workers 1.7 CI 95% 1.2-2.3). Conclusions: The present results support the conclusion that problematic interpersonal relationships at work can be determinants of depression. These prospective findings may be of relevance for prevention and when rehabilitating depressed patients. (J Occup Health 2009; 51: 144-151) 
Depression is one of the leading causes of disability in the world today. According to the WHO, unipolar depressive disorders are among the top ten causes of life years lost due to premature mortality and disability (Disability-Adjusted-Life-Years, DALYs) 1) . The Swedish National Board of Health and Welfare 2) has estimated the prevalence of depressive and anxiety symptoms in need of treatment to be between 12 and 18%. Since most people suffering from depression never seek medical care and obtain a diagnosis, population-based studies are important to determine the causes and consequences of depression 3) . It has been suggested that an important cause of depression might be detrimental psychosocial working conditions. Among such conditions, high demands and high strain, a combination of high demands and low decision latitude are often studied [4] [5] [6] [7] [8] . Two reviews have been published recently. Both conclude that there is clear evidence for associations between high demands and low social support and depression 9, 10) . Social support is a dimension of psychosocial working conditions that comprises interpersonal relationships at work. Some researchers propose that, for example, social support at work can be subsumed under a broader concept of interpersonal relationships or social climate at work 11, 12) . Four exposure variables in this study, social support, conflicts, exclusion by superiors and exclusion by coworkers, were chosen in an attempt to capture different aspects of interpersonal relationships at work. Among these, social support is probably the best known and most studied [13] [14] [15] . Social support is often divided into emotional support, like being given praise and instrumental support, like being given the resources needed to do one's work 16) . A number of studies have found associations between low social support, both emotional and instrumental, and psychological distress and/or depression 6, 8-10, 12, 15-22) . Whether conflicts at work are associated with depression has rarely been studied. Conflicts at work have most often been studied within the framework of conflict management and its effect on productivity. Conflicts at work are sometimes included in instrumentlike indices used to measure detrimental working conditions 13, 23) . A number of researchers have suggested that conflicts at work will affect mental well-being. There is a need for more studies addressing the consequences of conflicts at work [24] [25] [26] [27] [28] . Exclusion by superiors or by co-workers differs from conflicts in that conflicts involve two or more persons who interact in a hostile way 12) , whereas exclusion at work is a one-way, prolonged oppression of a person and can therefore be regarded as a dimension of harassment or bullying at work, which has only recently been the subject of epidemiological studies. These studies have found associations between bullying and psychological distress and depression [29] [30] [31] . Based on classical research by Brown and Harris 32) , the likelihood of developing depression increases when negative life events and difficulties involve entrapment i.e. impaired possibilities to counter adverse conditions, and humiliation i.e. the risk of losing pride in front of others. Problematic interpersonal relationships at work could constitute such events and difficulties.
Due to limited current knowledge there are reasons for more studies on problematic interpersonal relationships at work and on their association with depression.
The aim of this study was to investigate in a prospective population based cohort study if low social support, serious conflict at work, exclusion by superiors or exclusion by co-workers may predict depression.
Methods

Procedure
This study was conducted within the PART-project (acronym in Swedish for Psychiatric disorders, work and relations). From 1998 to 2000, 19,742 randomly selected persons aged 20 to 64 from Stockholm County were asked to respond to a questionnaire. This postal survey was answered by 10,441 persons (53%). In 2001-2003, the persons who participated in the first survey were asked to participate in a second phase with a largely identical questionnaire, (84% responded). Both postal surveys were answered by 8,613 individuals. For each individual there was approximately three years between the surveys. The surveys contained questions about: childhood conditions, education, financial situation, occupation, employment and working conditions and the like. Various scales were included to measure mental health outcomes such as psychological well-being, depressive symptoms and anxiety symptoms.
Non-response analyses based on population registers from the first phase and from the second phase have been published. Both concluded that the prevalence of mental health problems in the respondent group was likely to be lower than among non-responders. However, associations between risk indicators and mental health problems were likely to be correctly depicted since associations between a number of exposure variables (income, civil status, education, etc) obtained from population registers and outcome variables (in-patient care or disability pension) were very similar between participants and nonparticipants. Moreover there was no difference between those who answered in the second phase and those who did not, regarding their answers on potential determinants for mental health problems at the first phase 33, 34) .
Participants
For this study, 4,040 individuals (2,265 women and 1,775 men), were chosen who had held the same job over three years and had no missing values in the variables studied. The same job was defined as respondents not reporting any change of job or work tasks between the first and the second survey. This information was obtained through asking for all changes of work tasks or changes of workplaces that had occurred in-between the surveys, changes that had lasted more than six months.
Approval from the ethics committee at Karolinska Institutet was obtained for the study.
Measurements
Interpersonal relationships at work. Information about Social Support at Time 1 (T1) was obtained from the Swedish version of the job-content questionnaire, (JCQ) 11, 35) . The index for social support contains five items regarding the social atmosphere in the workplace, the items are: "There is a calm and pleasant atmosphere at my workplace", "There is a good sense of fellowship", "My workmates support me", "If I have a bad day I'm met with acceptance", "I get on well with my superiors", "I get on well with my workmates". The four response alternatives are: "Perfectly true", "True", "Not true" and "Not at all true" 36) . For each individual, the replies to each item were summed and the sumscores were dichotomized at the median. The question about serious conflict at work was included in a query on a number of different serious life events that may have occurred during the past 12 months at T1. The response alternatives for each event were: "Yes" or "No" 37) . Exclusion by superiors at T1 was sought by the question: "Do you feel excluded by your superiors, (not being supplied with necessary information or being ignored)?" The response alternatives were: "Yes, to a large extent, to a certain extent, to a small extent or not at all". The answers were dichotomized to create two groups containing those who answered: "Not at all" and those that had chosen any of the other alternatives. A question about exclusion by coworkers at T1 was handled in the same way as the question about exclusion by superiors. It was phrased identically with the exception that "Superiors" was replaced by "Co-workers".
Depression scale. The major depression inventory (MDI) at Time 2 (T2) was used as the outcome. The MDI can be used as a diagnostic criterion using an algorithm following the DSM-IV or ICD-10 or it can be used as a sumscore, scoring between 0 and 50 38) . We used the sumscore and a cut-off of twenty points to create a dichotomous variable indicating depression or not. The MDI cut-off was chosen based on results from two validation studies, one from the first phase of the PARTstudy where the MDI was validated using schedules for clinical assessment in neuropsychiatry (SCAN) as the golden standard 39) and one clinical study from the official MDI manual 40) . The same cut-off was also used in a Danish population-based study 41) . Confounders. Nine variables were chosen as potential confounders based on known relations to mental health and their relations to the determinant variables. All confounders were obtained at T1. The variables were: age, severe conflict in family during childhood, education, financial situation, lacking a close friend or partner, severe life events, job demands, skill discretion, decision authority and depression at T1 (base line). Age was obtained through national registers and was divided into three groups: 20-34 yr, 35-49 yr, 50-64 yr. Severe conflict in family during childhood was divided into two categories: severe conflict and no or moderate conflicts. Education was divided into three different levels depending on completed studies: compulsory school (≤9 yr), upper secondary school or at most two years of university studies (10≤14 yr) and at least three years of university studies (15+ yr). Financial situation was measured by asking if the subjects could raise "14,000 SEK" (about 1,500 euro) in a week if necessary. The response alternatives were "Yes", "No" and "Uncertain", which were dichotomized into two groups that answered either "Yes" or any of the other two response alternatives. Lack of a close friend or partner was derived from a Swedish modification of the interview schedule for social interaction (ISSI) 42) ; three questions on availability of attachment were used to create a dichotomous variable. Information about severe life events last year outside work was obtained according to Theorell and colleagues 37) . Examples of severe life events outside work are: "separation/divorce", "conflict with spouse/friend", "close relative's death" and "serious illness". A sumscore was created counting the number of life events. This sumscore was dichotomized into "No severe life events" and "One or more severe life events". Information on demands (5 questions), skill discretion (4 questions) and decision authority (2 questions) was obtained from the Swedish version of the JCQ 11, 35) . A sumscore for demands was dichotomised at the median into high or low demands. Skill discretion and decision authority were dichotomised in the same manner as demands. Depression at T1 was obtained using the MDI score dichotomised in the same way as at T2.
Data analysis
Frequencies for all variables in relation to depression according to the MDI at T2 and univariate odds ratios (OR) with 95% confidence intervals (CI 95%) were calculated. In multivariate logistic regressions, OR and CI 95% for the determinant variables were computed with all confounding variables controlled for using the statistical package SPSS, Version 16. All models tested effects on the MDI at T2. First, the crude OR for each determinant variable was computed and then adjusted for age (model 1). Then the potential confounder's severe conflict in family during childhood, financial situation, lacking a close friend or partner and severe life events was added (model 2). Then the potential work related confounders job demands, skill discretion and decision authority was added (model 3). Then education was entered (model 4). Finally depression according to MDI at T1 was added (model 5). We also made the same analysis as described above stratified by sex. In addition we performed an analysis with major depression based on the algorithm in DSM-IV, as the outcome. This analysis was not stratified by sex, due to the low prevalence (1% men and 4% women with major depression at T2).
Results
Two hundred and fifty-five individuals (6%) were depressed according to MDI only at the first phase of the study, 325 individuals (8%) were depressed only at the second phase, and 111 (3%) were depressed at both phases. Complete descriptive statistics for the study population may be found in Table 1 . Table 1 also shows that point estimates for the odds ratios for depression at T2 for those with unfavourable, compared to favourable, characteristics generally varied between 1.2 and 3.4. However depression, compared to no depression, at T1 was associated with an odds ratio for depression at T2 of about 13 at T2.
Associations between interpersonal relationships problems at work and depression
When adjusting for the confounders and previous depression according to MDI at T1, the ORs were reduced but remained significant as seen in Table 2 (low social support OR 1.5, CI 95% 1.1-2.0, serious conflict OR 1.4, CI 95% 1.1-1.9, exclusion by superiors OR 1.6, CI 95% 1.2-2.1 and exclusion by co-workers OR 1.7, CI 95% 1.2-2.3). Analyses stratified by sex showed that low social support after adjusting for confounders was significantly related to depression for men (OR 2.2, CI 95% 1.3-3.9) but not for women (OR 1.3, CI 95% 1.0-1.8). Serious conflict at work was not significantly related to depression for either sex (OR 1.4, CI 95% 0.9-1.9 for women and OR 1.5, CI 95% 0.8-2.8 for men). Exclusion by superiors was significantly related to depression after adjusting for confounders for both women and men (OR 1.6, CI 95% 1.1-2.2 for women and OR 2.2, CI 95% 1.3-3.7 for men) while exclusion by co-worker was significantly related to depression only for women (OR 1.7, CI 95% 1.2-2.3 for women and OR 1.5, CI 95% 0.8-2.9 for men).
We repeated the same analyses as described in Table 2 with major depression according to the DSM-IV algorithm as the outcome. As shown the obtained point estimates (OR) were similar to the ones seen in Table 2 . However, for exclusion by superiors the confidence interval included unity when adjusting for potential confounders.
Discussion
The results of this prospective cohort study show that Model 1: All exposure variables adjusted for age. Model 2: All exposure variables adjusted for age, severe conflict in family during childhood, financial situation, lacking a close friend or partner and severe life events. Model 3: All exposure variables adjusted for age, severe conflict in family during childhood, financial situation, lacking a close friend or partner, severe life events, job demands, skill discretion and decision authority. Model 4: All exposure variables adjusted for age, severe conflict in family during childhood, financial situation, lacking a close friend or partner, severe life events, job demands, skill discretion, decision authority and education. Model 5: All exposure variables adjusted for age, severe conflict in family during childhood, financial situation, lacking a close friend or partner, severe life events, job demands, skill discretion, decision authority, education and depression according to MDI from the first phase of the PART study.
low social support at work, serious conflict at work and exclusion by superiors or by co-workers were associated with depression. The odds ratios were reduced when taking all potential confounders into account. The confounders which reduced the odds ratios most seem to have been the non-work related variables (model 2) and depression at T1 (model 5) as seen in Table 2 . Individuals that did not change work place or tasks over a three-year period were selected as the study population. This was done in order to reduce variation in the exposure variables due to work turnover. However, this may lead to an underestimation of the odds ratios if those not included in the analysis showed more depression as well as higher exposure compared to those included.
In this study, exposures as well as the outcome were self-reported. If the outcome is associated with overreporting of the exposure, it would result in improperly inflated risk estimates. Waldenström et al. 16, 43) have shown that the risk of over-reporting negative working conditions among those with depressive symptoms may be exaggerated. However, we have partly diminished the risk of such common method variance by controlling for depression at T1 (base-line).
Investigating conflict at work using only one question, open for broad interpretations with just yes or no as possible answers, is a crude and imprecise method. The way people interpret what constitutes serious conflict, might differ in many ways 12) , which may lead to nondifferential misclassification of the exposure and consequent underestimations of the odds ratios. Using composite score variables and more objective methods to measure conflicts would be ways of enhancing reliability and validity and would make an interesting target for further studies.
The MDI is a self-report scale to assess depression. We c h o s e a c u t -o ff a t 2 0 p o i n t s , b a s e d o n recommendations by Forsell and others [39] [40] [41] . In Forsell's article, evaluating self-reported depression according to the MDI vs. clinically-assessed depression using SCAN in a population sample, it was concluded that a 20-point cut-off was optimal in terms of the combination of sensitivity (0.74) and specificity (0.73) for major depression and sensitivity (0.63) and specificity (0.81) for all depressive disorders 39) . We also performed an analysis using the algorithm for the DSM-IV criterion for major depression. The results from these calculations were similar to the results obtained with the 20 point cutoff as seen in Table 3 .
Information on the determinant variables was obtained at baseline and on the outcome variables at the followup about three years later. A period of three years may be too long and spuriously diminish true effects due to non-differential misclassification, but this study still found apparent effects, which might have been stronger if a shorter time-period had been applied. A general problem connected with panel studies is that they mostly consist of data from two or more data collections with one or more years between them where the duration of exposure or the outcome are not known. The effect in these studies is considered to be caused by the exposure variable from an earlier data collection, when the outcome was not present, if this exposure variable is correlated to the outcome collected later. However, it cannot be ruled out that what is considered an effect may be due to a synchronous correlation between the exposure variable and the outcome variable only in the later data collection and the auto-correlation of the exposure variables between the two data collections. The ideal study design would probably be a prospective study with a large sample regularly interviewed at short time intervals.
At least one recent study has shown indications of gender differences regarding the relations between working conditions and depression 44) . However, we did not find indications of such differences in our analyses since confidence intervals for the point estimates showed considerable overlap between the sexes. Thus, in our study the risk of developing depression due to problematic interpersonal relationships at work seems have been similar for women and men.
That low social support had a possible longitudinal effect was in accordance with findings from previous studies with psychological distress and/or psychiatric morbidity as the outcomes 6, 8-10, 12, 15-22) . Stansfeld, Furher and Shipley 19) tested the relationship for types of social support, emotional, instrumental and negative aspects of close relationships, and concluded that low emotional support was associated with greater risks of depression. Our social-support-at-work-scale, which measures an emotional aspect of support, was related to depression.
Due to the small number of studies that investigate conflicts at work in relation to depression, comparisons have to be made with studies from outside the work field. As pointed out in the Introduction Brown and Harris have shown that life events and difficulties involving humiliation and entrapment are likely to cause depression. Whether or not a conflict at work is humiliating depends on whether there are elements of demeaning remarks and the subject looses pride in front of others 32) . We do not know how the individuals in our study in general experience interpersonal relationship problems at work, but it is plausible that, for example, being excluded in any way at work, not being invited to social events or not being given information, may be experienced as humiliating. Entrapment may also be important. Individuals may fear the consequences of leaving their job and thus remain trapped in degrading environments.
Exclusion by superiors or by co-workers was in this study related to depression and this is in accordance with studies showing that mobbing or harassment is related to impaired mental health [29] [30] [31] . It can be argued that exclusion is not necessarily the same as being victim of mobbing or harassment and different ways of conceptualizing mobbing and harassment have been presented [29] [30] [31] . However, Zapf and colleagues 30) consider Table 3 . Number, odds ratios (OR) and 95% CI for the relationship between interpersonal relationship problems at work measured in the first phase of the PART study and depression according to DSM-IV in the second phase of the PART study a All exposure variables adjusted for age, severe conflict in family during childhood, financial situation, lacking a close friend or partner, severe life events, job demands, skill discretion, decision authority, education and depression according to DSM-IV from the first phase of the PART study.
social isolation an indicator of mobbing and an important, but little studied, social stress factor at work. They also suggest that social isolation may be related to depression. In conclusion, low social support, severe conflict and exclusion by superiors or by co-workers seemed to be determinants of depression. Further studies over shorter time periods, with diagnosis of depression obtained using interviews and dating of the first occurrence during the studied period are needed to confirm the results. Our findings may have implications for the prevention of depression and the rehabilitation of depressed patients. Early identification and targeting of problematic interpersonal relationships problems at the workplace may help to diminish the risk of employees developing depression. Such measures may also increase the opportunities for depressed persons to return to work.
